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Executive Summary 



A mobile air monitoring unit (MAMU 2) from the Air Resources Branch was 
present in Windsor on three occasions in 1987 to measure elemental 
mercury (Hg 2 ) concentrations in air in the vicinity of the Zalev 
Brothers Ltd. metal reclaiming operation. 

Area residents have been concerned that some parts of the Zalev site 
are contaminated by mercury as a result of processing scrapped 
equipment that contained mercury. 

The first two surveys (February and July) showed no significant mercury 
contamination existed in the ambient air on the Zalev property or in 
the surrounding neighbourhoods. The largest value seen was only 5% of 
the Ontario half-hour standard of 5.0 micrograms per cubic metre 
(ug/m 3 ). 

The third survey was during the clean-up of a mercury spill on the 
Zalev site in early August. Several areas on the Zalev property showed 
Hg concentrations in air above the Ministry of Labour 15-minute 
exposure limit (time weighted average) of 150 ug/m 3 . These large 
concentrations (more than 300 ug/m 3 ) were found within one foot of the 
contaminated surface, but dropped off to less than 5.0 ug/m 3 a few feet 
away (vertical or horizontal). Measurements downwind of the Zalev 
property showed normal background levels of less than 0.05 ug/m 3 . 

Ministry of Laboui. officials were immediately notified of the higher 
concentrations on the Zalev site and promptly appeared on the scene to 
issue orders for further site clean-up and necessary precautions . 



Resume 

Une unite mobile de surveillance de l'air (MAMU 2) de la Direction 
des ressources atmospheriques s'est rendue a Windsor a trois 
reprises en 1987 pour y mesurer les concentrations de mercure 
elementaire (Hg2) aux environs de la Zalev Brothers Ltd., une 
compagnie de recuperation de metal. 

Les residents du secteur craignaient que certaines parties de la 
propriete de la Zalev ne soient polluees par le mercure que 
contient la ferraille que traite la compagnie. 

Les deux premieres analyses, l'une en fevrier et 1' autre en 
juillet, n'ont revele aucune trace alarmante de mercure dans l'air 
ambiant, ni sur le terrain de la Zalev, ni dans les quartiers 
avoisinants. La concentration la plus elevee s 'etablissait a 5 % 
seulement de la norme ontarienne de 5 microgrammes par metre cube 
(/ig/m 3 ) en une demi-heure. 

La troisieme analyse a ete effectuee au debut aout pendant les 
operations de nettoyage d'un deversement de mercure sur la 
propriete. Plusieurs endroits presentaient une concentration 
ambiante superieure a la limite d 1 exposition de 150 /ig/m 3 en 15 
minutes fixee par le ministere du Travail. Cette concentration, 
qui depassait les 300 jig/m 3 , a ete observee dans un rayon d'un 
pied de la surface contaminee, mais elle allait en diminuant pour 
enfin atteindre moins de 5 /ig/ro 3 quelques pieds plus loin, tant a 
1 'horizontale qu'a la verticale. Les mesures prises sous le vent 
de la Zalev indiquaient une concentration de fond normale de moins 
de 0,05 /ig/m 3 . 

Les representants du ministere du Travail ont ete avises sur-le- 
champ des concentrations plus elevees qui avaient ete observees et 
se sont rendus sur les lieux sans tarder pour veiller a la bonne 
marche des operations de nettoyage. 
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1.0 INTRODUCTION 

On three occasions during 1987 a mobile air monitoring unit (MAMU 2) 
from the Air Resources Branch was present in Windsor to measure 
elemental mercury (Hg 2 ) concentrations in air in the vicinity of the 
Zalev Brothers Ltd. metal reclaiming operation. 

The Zalev operation gathers scrap metal and equipment from many 
suppliers, sorts it, reduces it in size by torching, shearing and 
shredding (for the automobiles), and reprocesses some of the metal into 
small briquettes for use as foundry feedstock in other industries. 
Some of the equipment processed by the Zalev operation contained 
mercury during its normal usage; however, the mercury is supposed to be 
removed by the supplier before arriving at the Zalev site. 

There was concern by area residents in February 1987 that parts of the 
Zalev site were contaminated by mercury. A brief survey was carried 
out immediately to assess the situation, with a follow-up scheduled for 
a warmer period several months later (July 1987) . Two weeks later 
(August 1987) the MAMU 2 was recalled to the Zalev site to assess the 
clean-up of a mercury spill. 

Brief technical notes were submitted to the Southwestern Region after 
the February and August incidents. The present report summarizes all 
of the periods in a unified manner. 

2.0 SURVEY TECHNIQUE 

The mercury analyzer is a Scintrex Model HGP-2 ultra-violet (UV) 
spectrometer which uses the attenuation (absorption) of UV light by 
mercury as a measure of the amount of elemental mercury in the air 
sample. Organic mercury compounds are not detected. The air sample is 
pulled from the roof level (approx. 3 m high) outside MAMU 2 through a 
stainless steel pipe and "Teflon" hose to the analyzer at a flow rate 
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of 280 litres per minute. The detection limit of the system is less 
than 10 ng/m 3 (10 x 10" 9 g/m 3 ), which is well below the Ontario 
standard - 5 micrograms/m 3 (5 x 10" 6 g/m 3 ) for a £-hour average. 

The HGP-2 has two ranges of operation: Range 1 operates up to 
approximately 55 yg/m 3 ; Range 2 operates up to approximately 10 times 
higher than range 1 (550 yg/m 3 ). The exact ranges depend on the daily 
calibration and response of the analyzer. Normal operation is on range 
1 since Hg 2 background concentrations in Ontario have been consistently 
well below the |-hour (average) standard of 5.0 yg/m 3 during the last 
few years. 

The MAMU was driven onto the Zalev site and parked near an area of 
suspected high Hg 2 levels in soil or in scrap. The MAMU sampling probe 
inlet, normally 3 to 5 metres above the ground, was connected to a 15 
metre flexible hose and an inverted ventilated funnel. When placed on 
the ground this system sampled the air continuously at one foot height 
from the sheltered head space above the soil. After three minutes the 
funnel was moved elsewhere and new measurements taken. 

On several occasions the funnel was held two metres above the ground to 
determine approximately what levels may be inhaled by company staff 
working in the yard. 

3.0 SURVEY AREA 

The Zalev Brothers Ltd. property covers several acres on the north side 
of the E.C. Row expressway between Howard Avenue and Dougall Avenue in 
Windsor. The surrounding area is a mixture of light industrial, 
commercial and residential use. 

The diagram in Figure 1 shows the main areas of operation in the Zalev 
Brothers Ltd. yard: the auto shredder, shear, torching area, 
briquetting plant, non-ferrous metals warehouse and main office. The 
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approximate sampling points during the three visits by MAMU 2 are 
numbered and detailed in Tables 1, 2 and 3 with the results. 

4.0 RESULTS AND DISCUSSION 

Sampling periods were three minutes long because of an instrument drift 
that required frequent rezeroing and the need to pinpoint as many 
contaminated areas as possible in a fairly short time. 

4.1 February 23 - 24 

Table 1 shows that the largest Hg 2 concentrations were found near piles 
of hot borings from the briquetting plant and in the plume from the 
incinerator near the autoshredder . The largest peak value was 
0.45 ug/m 3 , and the 3-minute average was near 0.20 ug/m 3 in each case. 

Scrap piles, shear piles, the torching area and soil surfaces showed 
Hg 2 levels between 0.02 and 0.05 ug/m 3 . The office area and background 
samples on the Zalev property showed levels of 0.01 to 0.02 ug/m 3 . 
Samples taken upwind and downwind of the Zalev property, and a 
background sample taken at the J. Clark Keith Power Station near the 
Detroit River, all showed Hg levels in the range of 0.01 to 
0.02 ug/m 3 . 

4.2 July 22 - 23 

Table 2 contains the results for this period. The largest 
concentrations were found on the Zalev property near the piles of hot 
borings from the briquetting plant (0.13 ug/m 3 ) and near some piled 
electrical equipment (0.16 ug/m 3 ). Other areas on the Zalev property 
showed concentrations in the range of below detection level (0.01) up 
to 0.09 ug/m 3 . Areas downwind of the Zalev site had 0.01 to 0.07 
ug/m 3 , while upwind areas had 0.01 to 0.05 ug/m 3 . 
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4.3 August 6-7 

Table 3 contains the results of this period, which was an emergency 
response to the clean up of an accidental Hg 2 spill on the Zalev site. 

After a late afternoon arrival in Windsor on August 6, the MAMU 2 
measured Hg 2 concentrations of 0.030 ug/m 3 upwind of the Zalev site. 
Downwind concentrations were in the range of 0.025 to 0.045 ug/m 3 . 

On August 7, a morning downwind measurement on Howard Avenue showed Hg 2 
levels in the range of 0.010 to 0.040 ug/m 3 . The monitoring crew then 
moved onto the Zalev property to measure Hg concentrations where the 
spill had occurred and where the contaminated scrap had been handled 
during the cleanup. 

Three of the four main areas of concern were accessible to the MAMU 2. 
The fourth site, near the autoshredder where the Hg 2 was noticed first 
by the Zalev employees, could not be reached by the MAMU 2. 

Warehouse 

The first site monitored on the Zalev property (Site 10) was near the 
front of the non-ferrous metals warehouse, where all of the known 
spilled Hg 2 and contaminated scrap and dirt had been gathered before 
final treatment and disposal. On range 1 the Hg 2 analyzer showed 
concentrations of 1.6 to 2.5 ug/m 3 at a height of 3 to 5 feet above 
ground, approximately 5 to 10 feet outside the front wall. The 
analyzer response was off scale (greater than 55 ug/m 3 ) when samples 
were taken at ground level and on top of a nearby bin of scrap and a 
barrel of scrap and dirt. 

When site 10 was remeasured later on the analyzer's range 2 the Hg 
concentrations at ground level were in the range of 15 to 160 ug/m 3 , 
depending on the area monitored, and the barrel of scrap and dirt 
showed approximately 160 ug/m 3 . 
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Cleaned Rail Car 

The second site (11) was an open-top railway car that had been heavily 
used in the collection and clean-up operations. The rail car had 
supposedly been cleaned of all visible Hg 2 , but at the top edge of the 
car (4 feet above floor) the Hg 2 levels were in the range of 13 to 
25 ug/m 3 . At the floor level, among the dirt, scrap and briquettes 
still in the car the Hg 2 concentrations ranged from 55 ug/m 3 to more 
than 300 ug/m 3 . 

Uncleaned Rail Car 

The third site (12) was an uncleaned railway car still full of scrap, 
including three Ignatron switches containing mercury. As seen in 
Table 3, the Hg 2 levels on top of the scrap ranged from 5 ug/m 3 to more 
than 300 ug/m 3 near the three switches. 

At this time, the Ministry of Labour was contacted. Two of their 
officials promptly appeared on the scene, assessed our preliminary 
results and issued orders for further site clean-up and necessary 
precautions . 



5.0 CONCLUSIONS 

The results of the first two visits to the Zalev Brothers Ltd. property 
in February and July, 1987 indicated that no significant contamination 
by elemental mercury existed in the ambient air on the Zalev property 
or in the surrounding neighbourhoods. The largest Hg 2 concentrations 
measured on the Zalev property for a 3-minute period were only 5% of 
the Ontario standard (5 ug/m 3 - |hr average). The largest values 
measured in the surrounding neighbourhoods was 1.5% of the Ontario 
| hour standard, and barely distinguishable from background 
measurements . 
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During the clean up of the spill incident in August 1987, however, 
several areas on the Zalev property showed Hg 2 concentrations in air 
higher than the Ministry of Labour's 15-minute exposure time weighted 
average (TWA) limit of 150 ug/m 3 . These large concentrations were 
found within one foot of the contaminated surface, but dropped off to 
less than 5 ug/m 3 a few feet away (vertical or horizontal). 
Measurements taken outside the Zalev property were equivalent to normal 
background levels of less than 0.05 ug/m 3 . 
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Figure 1. Zalev Brothers Ltd. site, and monitoring sites 



- 8 - 



Table 1. Mercury Results In February, 1987 

(ug/ra 3 ) 



Date 



Location 



Hg 2 
Site* (3-minute (instant) 
$ average) Peak Comments 



Feb. 23 Autoshredder, 
downwind 



0.20 
0.01-0.02 



0.45 Blue smoke 

Ambient 
temp. 5°C 



Briquetting plant 
hot borings 2 



0.23 



0.35 



Distance 
1 foot 



Background on 
Zalev property 



0.01-0.02 



Off Zalev property 
upwind, downwind 



0.01-0.02 



Feb. 24 Office area 



0.01 



Scrap piles of 
control panels, 4 
electrical equip. 



0.015 



Ambient 
temp. 7°C 



Torching area 
Shear piles 



5 0.01-0.05 

6 0.02-0.05 



Office area 



0.01-0.02 



Background, off 
Zalev property 



0.01-0.02 



*see Figure 1 . 
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Table 2. Mercury Results In July, 1987 

(ug/m 3 ) 



Date 



Location 



Site # Hg 2 (3-minute average) 



July 22 Howard Ave. at Wendys 
downwind (DW) 



0.02 - 0.05 
0.01 - 0.05 



U. of Windsor 
Fac . of Education 
upwind (UW) 



0.03 - 0.05 
0.01 



Zalev Site: 

- old borings 

- hot borings 

- near shear; E. of autoshred 

- near torching area 

- near lunch room 

- piled elec. equip. 

- piled scrap near small off. 

- piled elec. equip. 

- piled stampings 

July 23 Howard Ave. at Wendys (DW) 
U. of Windsor (UW) 



2 


0.05 




0.13 


6 


ND 


5 


ND 


9 


0.06 


4 


0.16 


4 


0.06 


4 


0.09 


4 


ND 


7 


0.04 - 0.07 


8 


0.01 - 0.02 



Dougall Ave. (UW) 
- background 



0.04 



ND - Not detected; less than detection limit (0.01 ug/m 3 ) 
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Table 3. Mercury Results In August, 


1987 


(ug/m 3 ) 






Hg 2 




Site (3-miiiute 




Date Location # 


average ) 

0.030 


Comments 


Aug. 6 Upwind on Howard Ave. 


Wind light s/se 
28*C 


at Roundhouse Centre 




Downwind on Edinborough 






St. north of Zalev 






Site 


0.025-0.045 


22°C 


Aug . 7 Downwind on Howard Ave . 


0.010-0.040 


temp. = 28°C 


Non-ferrous metals 


> 55 


- ground level 


warehouse; front yard 10 


1.6 


- 3 ft. above grd. 


between Bay 3 and 




5 ft. fr. wall 


Bay 4 (Zalev site) 


1.7-2.5 


- 5 f t . above grd. 
10 ft. fr. wall 




> 55 


- barrel of scrap 
& dirt 




> 55 


- bin of scrap. 


"cleaned" rail car 11 


> 55 


- floor level 


#GTW148008 




(inside) 




13-25 


- top edge of car 
4 ft. high 




55-300+ 


- remeasured at 
floor level on 
Range 2 


"uncleaned" rail 12 


15-60 


- end of rail car 


car #GTW147729, 


5-25 


- 15 ft. from end 


full of scrap including 


25-300+ 


- middle of car, 


3 Ignatron (Hg) switches 




near switches 


Non-ferrous metals 10 


15-20 


- ground level, 


warehouse; remeasure 




5 ft. fr. wall 


on Range 2 


15-33 


- ground level, 
10 ft. fr. wall 




45-60 


- ground level, 
8-10 ft. fr.wall 




85-160 


- ground level, 
15 ft. fr. wall 




160 


- barrel of scrap 




MINISTRY OF LA 


& dirt 


TLV - 8 hour exposure 50 


B0UR STANDARDS 


TWA - 15 minute exposure 150 
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